This study examined the effects of bihemispheric and unihemispheric transcranial Direct Current Stimulation (tDCS) over the inferior frontal gyrus (IFG) on proactive control.
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This study examined the effects of bihemispheric and unihemispheric transcranial Direct Current Stimulation (tDCS) over the inferior frontal gyrus (IFG) on proactive control.
Sixteen participants were randomized to receive (i) bihemispheric tDCS, with a 35 cm 2 anodal electrode of the right IFG and a 35 cm 2 cathode electrode of left IFG or (ii) unihemispheric tDCS, with a 35 cm 2 anodal electrode of the right IFG and a 100 cm 2 electrode of the left IFG or (iii) sham tDCS, while performing a prepotent inhibition task. There were significant speed-accuracy tradeoff effects in terms of switch costs: unihemispheric tDCS significantly decreased the accuracy when compared to bihemispheric, and sham tDCS, while increased response time when comparing to bihemispheric and sham tDCS. The computational model showed a symmetrical field intensity for the bihemispheric tDCS montage, and an asymmetrical for the unihemispheric tDCS montage. This study confirms that unihemispheric tDCS over the rIFG has a significant impact on response inhibition. The lack of results of bihemispheric tDCS brings two important findings for this study: (i) left IFG seems to be also critically associated with inhibitory response control, and (ii) these results highlight the importance of considering the dual effects of tDCS when choosing the electrode montage.
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Introduction
The ability to inhibit response tendencies or stopping an ongoing response is a key element to understand adaptive goal direct behavior (Bari and Robbins, 2013) . This ability is also crucial for cognitive flexibility, because in order to successfully change from one rule to another, one of the rules needs to be successfully inhibited. For instance, the role of the right inferior frontal gyrus (rIFG) and deficits in proactive control (i.e., anticipation of stopping based on contextual cues) has already been reported (van Rooij et al., 2014) . Several neuroimaging studies have supported this association by suggesting that the right inferior frontal gyrus (IFG) has a key role on the mediation of response inhibition (Aron et al., 2004; Garavan et al., 2006; Garavan et al., 1999; Kelly et al., 2004) . Furthermore, studies using anodal transcranial direct current stimulation (tDCS) to the right IFG were able to increase response inhibition in stop signal tasks (Cunillera et al., 2014; Ditye et al., 2012; Hogeveen et al., 2016; Jacobson et al., 2011; Stramaccia et al., 2015) . However, it is still unclear whether IFG control on proactive control involved in response inhibition is truly a lateralized function (i.e., left IFG would have a minimal impact) or if it depends on the successful mediation between right and left IFG. One possibility to study this is by testing unihemispheric versus bihemispheric tDCS.
tDCS is a non-invasive method of brain stimulation that is able to induce polarity specific changes in the neural membrane potential and excitability (Nitsche and Paulus, 2000, 2001) . Consequently, tDCS can be used as a tool to study the effects of increased neural engagement of a given circuit activated by a cognitive task. Computer modeling studies predict the resulting brain current flow for a given electrode placement (montage); and while the relationship between tDCS montage and resulting brain current flow is not trivial, it can be addressed with modeling (Peterchev et al., https://doi.org/10.1016/j.neures.2017.08.005 0168-0102/© 2017 Elsevier Ireland Ltd and Japan Neuroscience Society. All rights reserved.
